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DESCRIPTION 

During long-term storage of skin lotions and the like filled and 
sealed in a plastic container, the content liquid itself or the gas 
evaporated therefrom may, depending on the liquid properties, 
permeates into the container wall Or, the air or oxygen in the 
headspace of the container may be absorbed in the content liquid. 
In such cases, the total volume of the liquid and the gas in the 
container (hereunder "total content volume") decreases. As the 
barrel section of plastic containers is inherently susceptible to 
! deformation, the barrel portion becomes deformed if the total content 

i volume in the upper region of the container decreases. For example, 

I if the container body is cylindrical, its mid portion in the axial direction 

| becomes somewhat dented compared with the rest of the container 

I body. This is undesirable. 

i To prevent deformation in the barrel section of a container, it 

! has been known to form the bottom section of the container into a 

i shape that can be more easily deformed than the barrel section, or to 

I make the wall thickness of the bottom section to be thicker than the 

barrel section. With containers comprising the barrel section and 
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the bottom section that are made as discrete parts, the bottom 
section is made non-defoimable. Therefore, as an example of a 
container with deformable and invertlble bottom section, a plastic 
container having the barrel section and the bottom section formed 
integral is shown (Fig. 1 }. In the drawing, there is shown the barrel 
section 1 of a plastic container having the mouth at one of its end 
At the other end 2, there is provided the bottom section 3 that is 
continuous from and integral with the barrel section. The bottom 
section 3 oomprises the peripheral wall 4 and the domed thin wall 5 
that continues from one end of the peripheral wall 4. 

As the container is filled with a content liquid and applied with 
pressure, the domed thin wall 5 becomes inverted at Its mid area 5' 
(Fig. 2). As the pressure inside the container lowers, the 
once-inverted domed wall 5 reverts almost to Its original form as 
shown in Fig.. 1 . When compared with the initial inversion (Fig. 2), 
the total content volume now decreases, such that the pressure 
change inside the container is mitigated, and the container Is less 
susceptible to dent in the barrel section. 

In this case, however, the bottom 3 must be made capable of 
reverting to its original domed form by itself after initial inversion, and 
for which reason the peripheral wall 4 and the invertible domed wall 
must be joined with a curved surface 6 as shown in Fig. 2. The 
restorative elasticity of the curved surface 6 must be sufficiently 
strong for the inverted area to be reverted to the original domed form. 
Thus, the depth H of the domed wall must not be very deep; rather, it 
needs to be very shallow This makes the difference in the inner 
volume of the area In question before and after inversion very small. 
For example, with a container measuring about 30 mm in diameter 
and about 80 mm in height, the depth H is about 3 mm When the 
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diameter of the barrel section is about M2 the height of the container, 
it is difficult for the difference In the inner volumes before and after 
inversion to exceed 1 %. 

In case the content is liquid such as skin lotion, the total 
content volume inside the container after filling may sometimes 
decrease by more than 2%, and It becomes impossible to avoid 
deformation in the mid-body barrel section even if the bottom section 
of the above description is employed. 

The present invention aims at providing a piastic container 
capable of avoiding deformation in the mid-body barrel section even if 
it is filled with liquid that causes reduction In the total content volume 
by about 4 % According to the present Invention, there Is provided 
a plastic container with an invertible bottom section, the container 
comprising a barrel section having a mouth, and an invertible bottom 
section attached to the lower end of the barrel section, the bottom 
section including an upright peripheral wall that can be inserted into 
the lower end of the barrel section, an annular wall that extends from 
the upper end of the upright peripheral wall toward the inside in the 
direction of diameter of the barrel section, and a domed wall that 
continues from the annular wall and bulges toward the inside of the 
barrel section, which is characterized in that the junction where the 
upright peripheral wall merges with the annular wall and the junction 
where the annular wall merges with the domed wall are thin-walled, 
and the lower end of the upright peripheral wall is connected to the 
lower end of the barrel section. 

An embodiment of the present invention will be described 
referring to the drawings. 

Fig. 3 Is a sectional end view (partly exploded) of an 
embodiment; Fig. 4 is a sectional view to show when the bottom 
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section of the container shown in Fig. 3 is inverted by pressurized air 
blown into the container; and, Fig.. 5 is a sectional view to show the 
bottom section when the blowing of pressurized air Is suspended., 

In the drawings, there are shown the barrel section 11 of a 
plastic container having a mouth 7 at one end, and a plastic bottom 
section 13 formed separately from the barrel section and inserted 
inside the lower end region 12 of the barrel section. The bottom 
section 13 includes an upright peripheral wall 14 that can be inserted 
into the barrel section, an annular wall 15 that extends from the upper 
end of the upright peripheral wall toward the inside in the direction of 
diameter of the upright peripheral wall, and a domed wall 16 that 
continues inwardly from the annular wall 15, surrounded by the 
annular wall and bulges toward the inside of the container. The 
junction A between the upright peripheral wall 14 and the annular wall 
15, and the junction B between the annular wall 15 and the domed 
wall 16 are formed thin. The lower end of the upright peripheral wall 
14 is connected with the lower end 17 of the barrel section 11 by heat 
adhesion or any other arbitrary means. 

The barrel section of the container according to the 
embodiment measures 3 cm in diameter (d), about 8 cm in height (L), 
about 50 cc in inner volume, and 0.3 mm in thickness (:). The 
bottom section except for the junctions A and B is 1 mnr in wall 
thickness The junctions A and B are 0.5 mm thick at respec tive mid 
sections, with the regions on their both sides gradually increasing In 
thickness. The annular wall is 3 mm in width (W), and the dome is 6 
mm in depth (h). 

Prior to filling the container with liquid, pressurized air (1 
kg/cm2) is blown into the container from the inlet port 8 at the 
container mouth. Whereupon, the bottom section 13 becomes 
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bent at the thin^wall area, causing the annular wall 15 to slant 
downwardly, which in turn causes the domed wall 16 to be pulled 
toward the peripheral edge. As a result, the domed wall becomes 
shallower for that amount, as compared with the domed wall shown 
in Fig. 1, and the inversion resistance decreases to cause inversion 
(Fig. 2). The deformation at the junctions A and B greatly 
contributes to this inversion. The peripheral region 18 of the 
inverted domed wall 16* becomes slightly flat 

As the blowing of pressurized air is suspended, the bottom 
section 16' becomes as shown in Fig . 3 due to elasticity of the plastic 
material. This is the container shown in Fig.. 1 in which the domed 
wall 16 alone is inverted. In other words, the annular wall 15 
restores its flat shape, while the domed wall 16 becomes the inverted 
domed wall 16" without the peripheral area 18 mentioned above. 

As the shape of the bottom section 13 of the container 
becomes as shown in Fig. 3, liquid (45 cc) is filled into the container 
and the container is sealed. Then, the bottom section 13 is applied 
with pressing force that acts inwardly in the axial direction of the 
container, to revert the inverted domed wall 16" to the upward domed 
walU 6 shown in Fig. 1. 

The difference in the inner volume (52 cc) when the container 
is as shown in Fig. 3 and the inner volume (50 cc) when the domed 
wall is reverted to the state as shown in Fig 1 after sealing the 
container was about 2,0 cc, which corresponds to 4 % of the total 
content volume of 50 cc. 

The container was kept in long-term storage, it was 
confirmed that no deformation occurred in barrel section. 

As the container according to the present invention comprises 
the bottom peripheral wall, annular wall and domed wall, with the 
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junctions A and B between respective three walls being made thin, 
the annular wall first becomes downwardly slanted starting from the 
junction A when the bottom section is subjected to pressure. This 
causes deformation at the junction B, and extension of the domed 
wall 16 to become flat, making it easier for the domed wall to be 
inverted. Therefore, the depth of the container can be increased as 
compared with the container shown in Fig. 1 in which it is difficult for 
the domed wall to be inverted because the domed wall is directly 
connected to the upright peripheral wall, and thus it becomes 
necessary to make the domed wall shallow. (In the embodiment 
described above, whereas H is 3 mm, h is 6 mm. This in fact made 
it possible to increase the depth by 100 %.) Because the bottom 
section can be easily inverted despite the domed wail that is deeper, 
the difference in the inner volume before and after inversion, and thus 
the inner volume of the container, is greater than containers with prior 
art bottom. This makes it possible to obtain containers capable of 
withstanding practical use even when filled with liquids that result in 
greater difference in the total content volume. 
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